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11 ^■^^^^^ I l^^l ^^^■^rr 



Looping VCADSR based on the Electric Druid LoopEnv 1 PIC16F684 
Layouts and documentation by 



I recommend that you read the LoopEnvl datasheet before you start to build, as all my work is 
based on that, (together with "External 1 V/Oct CV inputs" on the VCLF09D datasheet page 6). 

LoopEnvl datasheet: http://www.electricdruid.net/datasheets/LOOPENVlDatasheet.pdf 
VCLF09D datasheet: http://www.electricdruid.net/datasheets/VCLF09DDatasheet.pdf 
Electric Druid website: http://www.electricdruid.net/index.php 
Frequency Central website: http://www.frequencycentral.co.uk/ 

Features not implemented on this PCB: 

Level CV. The Level is set to maximum by R35. If you wish to implement CV of Level, remove 
R35 and build a little daughterboard (on perf maybe?) using the circuit shown in "External 
lV/Oct CV inputs" on the VCLF09D datasheet page 6. 

Features: 

ADSR with global Time control and Time CV input and attenuator 

Switchable linear/exponential response (ON/ON toggle) 

Positive going Ov to 5v output (for ADSR use) 

Bipolar -5v to +5v output (for VCLFO use) 

4 x CV inputs and attenuators for control of A, D, S and R (Complex version, uses PCB #2) 

3 modes (On/OFF/ON toggle): 
- Toggle up = VCADSR 

Toggle middle = Gated looping (will only loop when there is a gate present) 
Toggle down = Looping , ie VCLFO 

How the looping works: 

Sustain set to zero - cycles through the Attack and Decay only, the Release then sets the 'off 

time' -very cool. 

Sustain set higher than zero but lower than maximum - cycles through Attack and Decay 

until the Decay reaches the Sustain level, then it goes into Release. There are some superb 

weird waveforms to be had here. 

Sustain set to maximum - cycles though Attack and Release only. Decay sets the 'on time' ie 

how long it holds high after Attack but before Release. 

BLUE TRACE 

Jumpered to 5v (orange) trace in the Simple Version 

Jumpered to 12v (red) trace in the Complex Version 

DO NOT INSTALL BOTH 5v and 12v JUMPERS! It's either/or. 



Recycler - the Simple version 




T Recycler T - Electric Druid LoopEnv 

Layout by frequency centra I 

Simple version - 6 knobs, 2 switches 



5 Volt jumper Please note there are 6 jumpers. 




Power -h) CV PCB 
- note polarity! 



Red traces: +ve 
Brown traces: ground 
Green trace: -ve 
Orange traces: +5v 
Blue trace: see text 



Created with freeware DIY Layout Creator by Storm Software 
http : //www , storm-software, co, yu/diy/ 



Bill of materials for the Simple Version 



R1:1K 


CI: 10nF 


ICl:LoopEnvPIC 


PI: 10K Lin Alpha 16mm 


R2:1K 


C2: lOnF 


IC2: TL084 


P2: 10K Lin Alpha 16mm 


R3:1K 


C3:4.7nF 


IC3:TL072 


P3: 10K Lin Alpha 16mm 


R4:1K 


C4: 1.8nF 




P4: 10K Lin Alpha 16mm 


R5:4.7K 


C5: lOOuF 


Ql: BC547 


P5: 10K Lin Alpha 16mm 


R6: 100K 


C6:47uF 


Q2: 78L05 


P6: 10K Lin Alpha 16mm 


R7: 100K 
R8: 100K 


C7: lOOuF 
C8: 22pF 


XI: 20MHz crystal 


VR1:50K trimmer* 


R9: 100K 
RIO: 100K 
Rll: 100K 


C9: lOOnF 
C10:22pF 
Cll:lnF 




Lin/Log switch is 
on/on toggle. 


R12:43K 
R13: 10K 
R14: 10K 


C12:lnF 
C13:lnF 
C14: InF 




Mode switch is 
on/off/on toggle. 


R15 lOK 








R16: 12K 








R17: 12K 








R18: 22K 








R19:33K 








R20: 33K 








R21: 22K 








R22: lOOK 








R23: lOOK 








R24: lOOK 








R25:47K 








R26: IK 








R27: 47K 








R28: lOOK 








R29: IK 








R30: 22K 








R31: lOK 








R32: lOK 








R33: lOK 








R34: 2.2K 








R35: IK 








R36: IK 









Calibrate the trimmer: 

Set 'Time' pot P5 to maximum (fully clockwise) 
- Adjust VR1 until 5 volts is read at the PIC side of R13, ie pin 8 of the PIC. 



Recycler - the Complex version 




'Recycled - Electric Druid LoopEnv 

Layout by frequencycentral 

Complex Version - 10 knobs, 2 switches 

This PCB to be used in conjuction with the CV PCB 



Pads marked A, B, C, b, E, F, &, H to CV PCB 



bo not 

jumper 

hare 



Please note there are 2 jumpers. 




Power to CV PCB 
- note polarity! 



Red traces: +ve 
Brown traces: ground 
Green trace: -ve 
Orange traces: +5v 
Blue trace: see text 



Volt Jumper 



Created with freeware DIY Layout Creator by Storm Software 
http : //www , storm-sof tware , co . yu/diy/ 



Bill of materials for the Complex Version 



,nd 



To build the Complex Version you will also need to use the 2 CV PCB, and connect it to the 
main PCB. The CV PCB is identical to the one used in my 'Modulation Druid' project, and has 
its own BOM (see below). 



R1:4.7K 


CI: lOnF 


ICl:LoopEnvPIC 


PI: 10K Lin Alpha 16mm 


R2:4.7K 


C2: lOnF 


IC2: TL084 


P2: 10K Lin Alpha 16mm 


R3:4.7K 


C3:4.7nF 


IC3:TL072 


P3: 10K Lin Alpha 16mm 


R4:4.7K 


C4: 1.8nF 




P4: 10K Lin Alpha 16mm 


R5:4.7K 


C5: lOOuF 


Ql: BC547 


P5: 10K Lin Alpha 16mm 


R6: 100K 


C6:47uF 


Q2: 78L05 


P6: 10K Lin Alpha 16mm 


R7: 100K 
R8: 100K 


C7: lOOuF 
C8: 22pF 


XI: 20MHz crystal 


VR1:50K trimmer* 


R9: 100K 
RIO: 100K 
Rll: 100K 


C9: lOOnF 
C10:22pF 




Lin/Log switch is 
on/on toggle. 


R12:43K 
R13: 10K 
R14: 10K 






Mode switch is 
on/off/on toggle. 


R15 10K 








R16: 12K 








R17: 12K 








R18: 22K 








R19:33K 








R20: 33K 








R21: 22K 








R22: 100K 








R23: 100K 








R24: 100K 








R25:47K 








R26: IK 








R27: 47K 








R28: 100K 








R29: IK 








R30: 22K 








R31: 10K 








R32: 10K 








R33: 10K 








R34: 2.2K 








R35: IK 








R36: IK 









Calibrate the trimmer: 

Set 'Time' pot P5 to maximum (fully clockwise) 
- Adjust VR1 until 5 volts is read at the PIC side of R13, ie pin 8 of the PIC. 



Here is the documentation for the CV PCB. It's exactly the same as the CV PCB used in my 
'Modulation Druid' project, so rather than rewrite it, I just pasted it. The calibration 
procedure is identical too! 



Rl: 43k 



'Recycler' - Electric Druid LoopEnv 

Layout by frequencycentral 

CV PCB for complex version. 



-CV in socket 




Red traces: +ve 
Brown traces: ground 
Green trace: -ve 



How to calibrate the trim it 



Pads marked A, B, C, D, E, F, G, H to Main PCB 



R2 


10k 


R3 


10k 


R4 


43k 


RS 


100k 


R6 


100k 


R7 


100k 


RS 


100k 


R5 


100k 


RIO: 100k 


Rll: 100k 


R12: 100k 


R13: 100k 


R14: 100k 


R15: 100k 


R16: 100k 


R17: 100k 


R1S: 100k 


R19: 100k 


R20: 100k 


R21: 100k 


R22: 100k 


R23: 100k 


R24: 100k 


R25: 100k 


R26: 100k 


R27: 100k 


R28: 100k 


R29: 43k 


R30: 10k 


R31: 43k 


R32: 10k 


VR1: 50k trimmer 


VR2: 50k trimmer 


VR3: 50k trimmer 


VR4: 50k trimmer 


IC1: TL084 


IC2: TL084 


PI: 10K Lin 


P2: 10K Lin 


P3: 10K Lin 


P4: 


10K Lin 



- Set Attack, Decay, Sustain and Release pots on the MAIN PCB to maximum (fully clockwise). 

- With the trimmers in their mid position you'll probably read about 5.5 volts on pads E, F, & and H. 

- Adjust trimmers until pads E, F, & and H read exactly 5 volts. 

The internal overwltage protection of the PIC seems robust to me. However, if you are the over cautious type, 
you may add 5v zener diodes to ground on the MAIN PCB using the unused Cll, C12, C13 and C14 pads. 



For those who wish to etch their own PCBs (thus depriving my children of toys and food) 
here are direct links to the PnPs: 

http://dl.dropbox.eom/u/967492/ED%20VCADSR/Publish/LoopEnv%20PnP.gif 
http://dl.dropbox.eom/u/967492/ED%20VCADSR/Publish/VCLFO%20CV%20PnP.gif 



....resize to 48% for correct print size. 



